Filipin prevents and reverses insulin stimulation of rat adipocyte phosphodiesterase.
A membrane fraction prepared from isolated rat adipocytes contained an insulin-sensitive cyclic nucleotide phosphodiesterase (EC 3.1.4.17) which catalyzed the hydrolysis of both adenosine 3',5'-monophosphate (cAMP) and guanosine 3',5'-monophosphate (cGMP). The rate of hydrolysis of cGMP was about one-third that of cAMP. The hydrolysis of the two nucleotides appeared to be assoicated with one catalytic site: one nucleotide interfered with the hydrolysis of the other, in a manner predictable from the kinetic constants in that the Km of one nucleotide as a substrate was comparable to its Ki as an inhibitor of the hydrolysis of the other nucleotide. Incubation of the adipocytes with insulin increased the Vmax of phosphodiesterase without affecting the Km values for either substrate. After adipocytes had been treated with filipin, a membrane perturbant, at a concentration that did not cause cell lysis, the response of phosphodiesterase to insulin was obliterated. Further, the insulin-stimulated phosphodiesterase activity was reversed when hormone-treated cells were subsequently incubated with this agent. These results suggest that the response of membrane phosphodiesterase to insulin is impaired once adipocytes have been exposed to filipin, either preceding or following the incubation with insulin.